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INTRODUCTION
*

This map report is one of a series of geologic and 
hydrologic maps covering all or parts of States within the Basin 
and Range province of the western United States. The reports 
contain detailed information on subjects that characterize the 
geohydrology of the province, including ground-water hydrology, 
ground-water quality, surface distribution of selected rock 
types, tectonic conditions, areal geophysics, Pleistocene lakes 
and marshes, and mineral and energy resources. This work is a 
part of the U.S. Geological Survey's program for geologic and 
hydrologic evaluation of the province to identify potentially 
suitable regions for further study relative to isolation of high- 
level nuclear waste (Bedinger, Sargent, and Reed, 1984).

This map report was prepared from published geologic maps 
and reports utilizing the project guidelines defined in Sargent 
and Bedinger (1984). The map shows the known occurrences of 
argillaceous sedimentary and metasedimentary rocks which include 
shale, claystone, mudstone, siltstone, argillite, slate, and 
schist. The argillaceous units commonly include non-argillaceous 
rocks, such as sandstone and limestone, which were deposited with 
argillaceous rocks. The project guidelines include mapping 
argillaceous rock units of more than 500 ft in thickness, but 
because argillaceous rocks may impede the movement of ground- 
water and commonly have sorptive properties, locally units of 
lesser thickness were included. The Description of Map Units 
includes the geologic age, lithology, thickness where available, 
and sources of data for the argillaceous units within arbitrarily 
outlined and numbered areas in counties within the study area.



DESCRIPTION OF MAP UNITS 
[To convert feet (ft) to meters, multiply feet by 0.3048]

County-
area Nap

number symbol
Geologic

unit
Geologic

age

Lithology
and

comments

References
for

county area

BANNOCK COUNTY

B-l

B-2

 b(?) Bloomington 
Formation (?)

Bi

Bpu

B-3 Bi

 b

Inkom 
Formation

Pocatello 
Formation, 
upper member

Inkom 
Formation

Bloomington 
Formation

B-4 Gib Lead Bell 
Shale

 b Bloomington 
Formation

B-5 Gib Lead Bell 
Shale

 b Bloomington 
Formation

Middle On Pocatello 2 map these 
Cambrian outcrops are called

Bloomington Formation;
however, shown as Brigham
Quartzite on map by Ludlum
(1943).

Late Upper part is argillite or 
Proterozoic slate, siltite, and guart-

zite grading downward into
phyllite in lower part.
Thickness, 850 to 2,300(?)
ft.

Late . Upper one-third is inter- 
Proterozoic bedded quartzite and

argillite; lower two-thirds 
is slaty to phyllitic 
argillite and contains 
quartzite interbeds in 
upper part. Thickness is 
1,800 to 5,000(?) ft.

Late Phyllitic and massive 
Proterozoic argillite, some conglomerate

at base. Thickness, 850 to
900 ft.

Middle Limestone and limestone 
Cambrian conglomerate interbedded

shale, argillite, and silt- 
stone. Maximum thickness, 
1,705 ft.

Middle Mainly mudstone and some 
Cambrian limestone interbeds. 

Thickness, 400 ft.

Middle Mostly mudstone and clay- 
Cambrian stone some siltstone and

sandstone interbeds; lime 
stone moderately abundant 
in upper part. Thickness, 
1,000 ft.

Middle Mainly mudstone but 
Cambrian includes some limestone.

Thickness is 400 to 500 ft.

Middle Mainly mudstone and clay 
Cambrian and some interbeds of quart-

zitic siltstone and sandstone. 
Limestone moderately abun 
dant locally, and conglomer 
atic limestone interbeds in 
middle and lower parts. 
Thins southeastward from 
1,000 to 870 ft.

Ludlum, 1943; 
Fember and 
Bennett, 1979a

Ludlum, 1943; 
Rember and 
Bennett, 1979a; 
Trimble, 1976

Corbett, 1978

Oriel, 196.5

Oriel and 
Armstrong, 1971; 
Oriel and Platt, 
1968, 1980

BINGHAM COUNTY

Bi-1 Dinwoody Early Mudstone, shale, and lime- 
Formation Triassic stone, 1,000 ft thick.

Rember and 
Bennett, 1979b; 
Trimble, 1982
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BI-2

BI-3

Thaynes 
Formation, 
Boss Fork 
Limestone 
Member

Dinwoody 
Formation

Thaynes 
Formation, 
main part

Dinwoody 
Formation

Thaynes 
Formation

Early 
Triassic

Early 
Triassic

Early 
Triassic

Early 
Triassic

Early 
Triassic

Uppermost part is silty 
limestone; middle is 
shale or siltstone and 
and silty limestone; basal 
part, limestone separated 
by shale. The Ross Fork, 
the basal member of 
Thaynes Formation, is 
1,700 ft thick.

Siltstone and silty lime 
stone. Rocks assigned to 
Woodside Shale by Mansfield 
(1952). Thickness, 
1,200 to 1,804 ft.

Upper part, sandy lime 
stone. Middle part, sand 
stone. Lower part, shale, 
limestone, and minor sand 
stone. Thickness, 1,099 
to 1,706 ft.

Shale containing some very 
thin sandy beds, and in 
middle and upper parts, 
thin limestone beds. Rocks 
assigned to Woodside Shale 
by Mansfield (1952) . 
Thickness, 2,000 ft.

Outcrop on map mostly the 
lower member of the Thaynes 
(Ross Fork Limestone Member) 
which consists of about 500 
ft of shale underlain by 800 
ft of massive to thin-bedded 
limestone interbedded with 
shale.

Allmendinger, 
1980;
Mansfield, 1952; 
Mitchell and 
Bennett, 1979

Mansfield, 1952; 
Mitchell and 
Bennett, 1979

CASSIA COUNTY

C-l Mm Manning Late Dark argillite and siliceous Armstrong and 
Canyon Mississippian siltstone, shale, limestone, others, 1978 
Shale and conglomerate; exposed

in several thrust sheets.

C-2 IPMm Manning Early Dark argillite, siliceous Armstrong and 
Canyon Pennsylvanian siltstone, shale, lime- others, 1978 
Shale and Late stone, and conglomerate. 

Mississippian

C-3 "Ed Dinwoody Early Shale, sandstone, and thin Armstrong and 
Formation Triassic limestone beds. others, 1978

C-4 TPMm Manning Early Dark argillite, siliceous Smith, 1982 
Canyon Pennsylvanian siltstone, shale, and 
Shale and Late lenses of quartzite and 

Mississippian limestone. Estimated
minimum thickness, 6,560 ft.

CARIBOU COUNTY

CA-1 "Rd Dinwoody Early Platy shales alternating 
Formation Triassic with thin limestone beds.

Rocks assigned to the 
Woodside Shale by 
Mansfield (1929).

Mansfield, 1929, 
1952; Oriel 
and Platt, 1980



*i?t Thaynes 
Formation

Early 
Triassic

CA-2 Dinwoody 
Formation

Early 
Triassic

 fit
Thaynes 
Formation

Early 
Triassic

CA-3 6b

CA-4 eib

Bloomington 
Formation

Lead Bell 
Shale

Bloomington 
Formation

Middle 
Cambrian

Middle 
Cambrian

Middle 
Cambrian

Thaynes includes from top 
to bottom:
Portneuf Limestone Member 
(2,600 ft), massive cherty 
limestone. Fort Hail 
Member (800 to 1,000 ft), 
mostly limestone but some 
sandstone at base. 
Ross Fork Limestone Member 
(1,800 to 2,600 ft), an 
upper 500-ft-thick shale 
overlying 800 ft of inter- 
bedded limestone and shale, 
and basal 50-ft-thick 
limestone.

Upper one-third to one-half 
is mostly thin- to thick- 
bedded limestone interbedded 
with shale and siltstone. 
Remainder is mostly silt- 
stone and shale and some 
thin limestone. Dinwoody 
ranges in thickness from 
1,600 to 2,500 ft. Rocks 
assigned to the Woodside 
Shale by Mansfield (1927) .

Upper 600 to 1,000 ft 
mostly limestone, sand 
stone, and siltstone. 
Middle 1,100 to 1,700 
ft mostly siltstone and 
shale and some thin 
limestones in lower part. 
Lower 500 to 850 ft 
mostly limestone and 
lesser amounts of shale 
and siltstone. Thaynes 
Formation ranges from 
2,100 to 3,200 ft in 
thickness.

Interbedded shale and 
limestone; limestone more 
abundant in middle. Much 
limestone conglomerate. 
Formation, 1,480 ft thick.

Mainly mudstone but 
includes some limestone. 
Thickness, 400 to 500 ft.

Mainly mudstone and 
claystone and some silt- 
stone and sandstone 
interbeds. Limestone 
moderately abundant in 
upper part. Thickness, 
1,000 ft.

Armstrong, 1969; 
Cressman, 1964; 
Cressman and 
Gulbrandsen, 
1955;
Gulbrandsen 
and others, 
1956; Mansfield, 
1927; Oriel 
and Platt, 
1980; Rioux 
and others, 
1975

Armstrong, 1969

Oriel, 1968; 
Oriel and 
Armstrong, 1971; 
Oriel and 
and Platt, 
1968, 1980

FRANKLIN COUNTY

F-l Sib Lead Bell Middle Mainly 400 to 500 ft of
Shale Cambrian mudstone but includes some

limestone.

 b Bloomington Middle Mainly mudstone and
Formation Cambrian claystone and some inter 

beds of quartzitic silt- 
stone and sandstone. 
Locally, limestone is 
moderately abundant, and 
interbeds of conglomeratic 
limestone occur in middle 
and lower parts. Thick 
ness, 870 to 1,000 ft.

Oriel and 
Armstrong, 1971; 
Oriel and 
Platt, 1968, 
1980



F-2

F-3

p a

 b

Unnamed
Precambrian
unit

Bloomington 
Formation

Precambrian

Middle 
Cambrian

Argillite and minor 
volcanic rocks.

Shale and limestone.

Rember and 
Bennett, 1979a

Rember and 
Bennett,1979a

ONEIDA COUNTY

0-1 6b Bloomington 
Formation

Middle 
Cambrian

Shale and limestone. Rember and 
Bennett, 1979a

POWER COUNTY

P-l TMm

P-2 Mm

P-3 6b

Manning
Canyon
Shale

Manning
Canyon
Shale

Bloomington 
Formation

Early
Pennsylvanian 
and Late 
Mississippian

Late 
Mississippian

Middle 
Cambrian

Shale and argillite inter- 
bedded with limestone, 
siltstone, sandstone and 
with quartzite mainly in 
lowermost and uppermost 
parts. Thickness, 
1,200 ft.

Black shale and quartzite.

Limestone interbedded with 
nearly equal quantities 
of shale, argillite, and 
siltstone. Quartzite more 
than 80 ft thick occurs 
about 700 ft above the base. 
Thickness, 1,800 ft.

Trimble and 
Carr, 1976

Rember and
Bennett,
1979a

Trimble, 1976; 
Trimble and 
Carr, 1976



REFERENCES CITED

Allmendinger, R. W., 1980, Geologic map of the south half of the
Ammon Quadrangle, Bingham and Bonneville Counties, Idaho:
U. S. Geological Survey Miscellaneous Field Studies Map MF-
1259, scale 1:24,000. 

Armstrong, F. C., 1969, Geologic map of the Soda Springs
Quadrangle, southeastern Idaho: U.S. Geological Survey
Miscellaneous Geologic Investigations Map 1-557, scale
1:48,000. 

Armstrong, R. L., Smith, J., F. r Jr., Covington, H. R., and
Williams, P. L., 1978, Preliminary geologic map of the west
half of the Pocatello 1° x 2° Quadrangle, Idaho: U. S.
Geological Survey Open-File Report 78-533, scale 1:250,000. 

Bedinger, M. S., Sargent, K. A., and Reed, J. E., 1984, Geologic
and hydrologic characterization and evaluation of the Basin
and Range province relative to the disposal of high-level
radioactive waste Part I, Introduction and guidelines: U.S.
Geological Survey Circular 904-A, [in press]. 

Corbett, Marshall, 1978, Preliminary geologic map of the northern
Portneuf Range, Bannock and Caribou Counties, Idaho: U.S.
Geologic Survey Open-File Report 78-1018, scale 1:48,000. 

Cressman, E. R., 1964, Geology of the Georgetown Canyon-Snowdrift
Mountain area, southeastern Idaho: U. S. Geological Survey
Bulletin 1153, 105 p. 

Cressman, E. R., and Gulbrandsen, R. A., 1955, Geology of the Dry
Valley Quadrangle, Idaho: U.S. Geological Survey Bulletin
1015-1, p. 257-270. 

Gulbrandsen, R. A., McLaughlin, K. P., Honkala, F. S., and
Clabaugh, S. E., 1956, Geology of the Johnson Creek
Quadrangle, Idaho: U.S. Geological Survey Bulletin 1042-A,
23 p. 

Ludlum, J. C., 1943, Structure and stratigraphy of part of the
Bannock Range, Idaho: Geological Society of America
Bulletin, v. 54, no. 7, p. 973-986. 

Mansfield, G. R., 1927, Geography, geology, and mineral resources
of part of southeastern Idaho: U.S. Geological Survey
Professional Paper 152, 453 p.

    1929, Geography, geology, and mineral resources of the 
Portneuf Quadrangle, Idaho: U.S. Geological Survey Bulletin 
803, 110 p.

    1952, Geography, geology, and mineral resources of the 
Ammon and Paradise Valley Quadrangles, Idaho: U.S. 
Geological Survey Professional Paper 238, 92 p.

Mitchell, V. E., and Bennett, E. H., compilers, 1979, Geologic 
map of the Driggs Quadrangle, Idaho: Idaho Bureau of Mines 
and Geology Geologic Map Series, Driggs 2 Quadrangle, 
scale 1:250,000.

Oriel, S. S., 1965, Preliminary geologic map of the SW1/4 of the 
Bancroft Quadrangle, Bannock and Caribou Counties, Idaho: 
U. S. Geological Survey Mineral Investigations Field Studies 
Map MF-299, scale 1:24,000.

    1968, Preliminary geologic map of Bancroft (15-minute) 
Quadrangle, Caribou and Bannock Counties, Idaho: U.S. 
Geological Survey Open-File Map 68-204, scale 1:48,000.



Oriel, S. S., and Armstrong, F. C., 1971, Uppermost Precambrian 
and lowest Cambrian rocks in southeastern Idaho: U. S. 
Geological Survey Professional Paper 394, 52 p.

Oriel, S.S., and Platt, L. B., 1968, Reconnaissance geologic map 
of the Preston (30-minute) Quadrangle, southeastern Idaho: 
U.S. Geological Survey open-file map, scale 1:62,500.

    1980, Geologic map of the Preston 1° x 2° Quadrangle, 
southeastern Idaho and western Wyoming: U.S. Geological 
Survey Miscellaneous Investigations Series Map 1-1127, scale 
1:250,000.

Rember, W. C., and Bennett, E. H., compilers, 1979a, Geologic map 
of the Pocatello Quadrangle, Idaho: Idaho Bureau of Mines 
and Geology Map Series, Pocatello 2° Quadrangle, scale 
1:250,000.

   1979b, Geologic map of the Idaho Falls Quadrangle, Idaho: 
Idaho Bureau of Mines and Geology Map Series, Idaho Falls 2° 
Quadrangle, scale 1:250,000.

Rioux, R. L., Kite, R. J., Dyni, J. R., and Gere, W. C., 1975, 
Geologic map of the Upper Valley Quadrangle, Caribou County, 
Idaho: U.S. Geologic Quadrangle Map GQ-1194, scale 1:24,000.

Sargent, K. A., and Bedinger, M. S., 1984, Geologic and 
hydrologic characterization and evaluation of the Basin and 
Range province relative to the disposal of high-level radio 
active waste Part II, Geologic and hydrologic characteriza 
tion: U.S. Geological Survey Circular 904-B, [in press].

Smith, J. F., Jr., 1982, Geologic map of the Strevell 15-minute 
Quadrangle, Cassia County, Idaho: U.S. Geological Survey 
Miscellaneous Investigations Series Map 1-1403, scale 
1:62,500.

Trimble, D. E., 1976, Geology of the Michaud and Pocatello 
Quadrangles, Bannock and Power Counties, Idaho: U.S. 
Geological Survey Bulletin 1400, 88 p.

    1982, Geologic map of the Yandell Springs Quadrangle, 
Bannock and Bingham Counties, Idaho: U.S. Geological Survey 
Geologic Quadrangle Map GQ-1553, scale 1:62,500.

Trimble, D. E., and Carr, W. J., 1976, Geology of the Rockland 
and Arbon Quadrangles, Power County, Idaho: U.S. Geological 
Survey Bulletin 1399, 115 p.

US GOVERNMENT PRINTING OFFICE 1984 781-141


